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ABSTRACT ’ Q 4 j’” § 22

This report describes the air evaporation process for the reclamation of potable
water from urine and the system built under contract number NAS-9-3796 for NASA-
MSC, Houston to automaticelly carry out the process. System operation and per=-

formance in both preliminary and acceptance testing are discussed.

1.0

2.0
2.1

PROCESS DESCRIPTION

The air evaporation process for the reclamation of water from urine consists
of a chemical treatment of the urine as collected, introduction of the treated
urine into 8 felt wick evaporator, evaporation of the water into a heated
air stream, charcoal filtration of the saturated air, condensation of the
water from the air and charcoal filtration of the condensed water. In this
process, the chemical treatment reacts with the urine to prevent the break=
down of the urine into volatile compounds, ensuring the evaporation of
practically pure water from the wick, The few volatiles that do evaporate
along with the water are almost completely removed by the charcoal filtra-
tions of the water vapor and the final condensate. The product water
possesses no objectionable color, odor or taste and contains only trace
impurities well below the limits established by the United States Public
Health Service for drinking water,

SYSTEM

Unit Description

The air evaporation unit designed to automatically carry out the process
described in Section 1.0, consists of a closed loop air circulstion system

for the evaporation and condensation of the urine-contsined water; a pre-
treatment and feed system for the introduction of the urine into the air ®
loop; a collection system for the removal and storage of processed water and
a8 display panel containing all controls and indicators necessary to the oper-
ation of the unit. p

Urine, as collected, is introduced into the unit pretreatment tank and treated
by the mamual injection of the treatment chemical. It is then introduced
into the evaporating wick, either manually, directly from the pretreatment
tank or sutomatically, through a batch feed tank. Air, within 14 inches of
water of amblent pressure at the fan inlet, is driven by the fan through an
electric heater, increasing its temperature and ability to absorb moisture.
This heated air passes into the evaporator and through the urine-filled

rayon felt wick package, causing the evaporation of water and small amounts
of impurities into the air stream, lowering the air temperature and incress-
ing its relative humidity. Passage of this nearly saturated air through a
charcoal filter removes most of the impurities before introduction into the
water-cooled condensing heat exchanger, where & tempersture reduction causes
the condensation of the water vapor into droplets. These water droplets are
entrained by the eir stream and carried into the sir-driven centrifugal water
separator. The water is pumped by the separator through @ final charcoal
filter to storage. The air, free of entrained water, passes into the fan
for recirculation through the loop.

A schematic diagram of the unit is shown in Figure 2.1. Physical dimensimns
of the unit are:
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2.2

-2-

{Continued)
Length 20 3/L inches
Width 34 1/8 inches
Height 2k inches
Height (evaporator cover open) 35 7/8 inches
Weight 109.85 pounds

Unit Operstion

Manusl operations required sre:

Introduction of treatment chemical
Installation and replacement of wicks
Initial filling of wick

Setting of asutomatic controls

All other unit operations are autamatic. .
Treatment chemical introduction consists of the operation of the chemical
injector plunger once for every 1.5 liters of urine introduced into the
pretreat tank, supplying the required chemical concentration of L ml per
liter of urine. The installation of the wick package is described in the
operating instructions and is required at approximately eight day intervals.
Each new wick must be initially filled with urine directly from the pretreat
tank by the manusl operation of the feed control and waste wster inlet valves
on the control psnel. The sutomatic controls to be set are the conductivity
snd wick feed temperature meter set points, the diverter velve selector
switch and the electric heater varisac. '

When these operations have been carried out and the unit started, the unit
will, under normal conditions, run sutomatically snd unattended. Urine is
fed to the wick in measured batches, triggered by a rise in the wick's

- internal temperature, This temperature, a function of wick wetness, is

sensed by an imbedded thermistor and displayed on a panel-mounted meter,

When the wick temperature reaches a predetermined value, contact with the
meter set point activates a solenoid valve permitting the discharge of the
spring losded batch feed tank into the wick. A microswitch, activated by

the batch feed tank as it empties, deactivates the solenoid valve and per-
mits the refilling of the batch tank from the pressurized pretreat tank.

The introduction of urine into the wick lowers the wick's internal tempera-
ture and drives the contacts below the set point to begin another cycle.

The processed water leaving the centrifugal separator passes through-a con-
ductivity sensing cell which displays the water conductivity in micromhos

per centimeter on 8 panel-mounted set point meter, If the conductivity rises
above a predetermined level, contact with the set point activates a solenoid
valve to divert the contaminated water directly to 8 discharge line for collec-
tion for reprocessing. Uncontaminated water, with conductivities lower than
the meter set point, passes through a charcoal filter in the normal collection
line and into the storage tank. The solenoid diverter valve is further con-
trolled by & panel-mounted switch, providing for automatic operation as des-
cribed, manual diversion of sll product water, or no diversion. Panele-
mounted signal lights indicate high conductivity and diverter valve operation.

Air flow through the loop is monitored by a differentisl pressure gauge
scross the fan, the AP resding being converted to CFM air flow via the fsn
celibration curve in the operating instructions. A signal light indicates
low 4P, Unit air loop temperastures are sensed by duct-mounted thermocouples



2.2 (Continued)

and displayed, through the temperature selector switch, on the panel pyro-
meter, Signal lights indicste excessive evsporator and condenser outlet
temperature, each monitored by a duct-mounted thermal switch. Heater power
is controlled and monitored by a panel-mounted variac end watimeter.

Prior to the removal of a spent wick, the unit is placed in the "RY" mode

. of operation, which permits the continued evaporation of water from the
wick while disconnecting the sutomatic feed system from the circuit. All
other automatic functions remain operastive during this time.

2.3 Unit Manufacture

The alr evaporation unit delivered under this contract was manufactured
almost entirely from existing HSD designs. Minor modifications were made

to the designs of the evaporator, water separator, and mounting brackets.

A new design was required for the electric heater and an extensive modifica-
tion was required to the display panel design to accomhodate the heater
variac and wattmeter. The addition of these items also required the reloca-
tion of minor components within the unit.

No efforts were made to minimize the size or weight of this prototype unit
which utilized, wherever possible, readily svailable commercial off-the-
shelf hardware. Studies based on the original designa of this unit indicate
posgsible savings of approximately S0% in weight and LO% in volume through
extensive redesign snd optimization.

All component and unit assembly work was accomplished at HSD. Component
calibrations and lesk and pressure tests, where required, were performed
during the component assembly phase prior to final unit assembly.

3.0 PERFORMANCE

3.1 Preliminary Testing

Tests to determine the proper operation of all components and to establish
nominal processing rates were run at the completion of assembly. Test runs
were made initielly with distilled water and later with pretreated urine.
Results of these tests are shown in Figures 3.1 to 3.4. *

3.2 Acceptance Testing

The unit scceptance test, consisting of an eight hour continuous run, a twelve
hour simulsted esrth-orbital cyclic run and a four hour dry down run in
accordance with contractusl requirements, was performed from July 22 to July
26, 1965 st HSD., The attached plan of test (Appendix) outlines the procedures
of this test. Data recorded during this test and results of the analyses

of product wster samples collected during the test are presented in the
Appendix. :

L.O ACCEPTANCE TEST RESULTS AND DISCUSSION

Plots of processing rate, system temperatures and wick temperatures are
presented in Figures L.1l, L.2 and 4.3 respectively, for the eight hour con-
tinuoua running test. A tabulation of the processed water analyses for this
test ia presented in Table L.l.
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TABLE L.1

Processed Water Analysis - 8 hour continuocus run

SAMPLE USPHS
ITEM 1 2 3 L TITS (2)
P H 7-0 609 609 6.9 <10¢5
Color, Apparent 0 2 1 2 15
Turbidity 1 1 0 1 S
Solids, Volatile 2 L 12 12 N.S.
Solids, Fixed 18 6 0 6 N.S.
Solids, Total 20 10 12 18 £00
Alkalinity 8.0 5.0 6.0 £.0 N.S.
Hardrness 6 0 0 0 N.S.
Oxygen Consumed 0.92 1.0 0.85 1.0 N.S.
Nitrogen, Ammonia 0.75 0.84 0.96 0.78 N.S.
Nitroren, Albuminoid «0,03 < 0.03 0.03 < 0.03 N.S,
Nitrogen, Nitrite 0.010 0.004 0.006 0.008 N.S.
Nitrogen, Nitrate 0.032 0.042 < ,01 0.032 10
Nitrogen, Urea 0 0 10 - 20 N.S.
Chloride < 0.5 < 0.6 < 0.5 <0.5 280
Sulfate (SO)J) <0.8 <0.8 0 0 250
Coprer <0.01 <0.01 0.11  <0.01 1.0
Iron < 0,022 0.022 0.022 0.038 0.3
fluoride (F) 0 0 0 0 3.4
Manganese 0.112 0 0.062 0.0¢ 0.3
Phosphate (PO)) 0.129 0 0 0 N.S.
Anionic Detergent - 0 0 0 0.5
%xavalent Chromium <001 <001 <0.01 <0,01 0.05

ndu(ﬁ,i‘d.‘by 1501 11,2 15.1 9.6 N.S,

Bacterjological Analysis:
i SAMPLE USPHS
1 2 LI¥MITS

Standard plate count (bacteria/ml) 46,800 117,000 N.S.
Coliform orranisms detected 0 0 N.S.
Most probable number of coliform organism per 100 ml <2.2 < 2.2

The letters N.S. in the “USPHS LIMITS™ column indicate that no limits for these items

have been specified.

-

All quantities except p H, Color, turbidity and conductivity are parts per million.
P H, color and turbidity are scale numbers, while conductivity is expres:ced in micromhos

per centimeter,

Samples referenced to data sheets 1 and 2 reading numberst

SAMPLE READING NUMBERS
1 1-7
2 8~15
3 16-21
L 21-32

‘l’ Bacteria 1
Bacteria 2

17
32
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fContinued)
The evaporator inlet tempersture of 155°F used for this test was celermined
in preliminery testing, initially with water and later with urine, to be

the most efficient temperature consistent with the fixed cooling water temp-
erature of 91°F to guarantee the specified ‘processing rate of 1.25 1bs/hr.

Comparison of the analyses of the processed water from this test with the
values established for acceptable drinking water by the United States Public
Health Service (both shown in Table L.1) indicates that in every case the

g~p1"'o<:essefl water is well within the established limits. The bacteriolcgicsl

analyses of the sample taken sfter four and eight hours running show no
coliform bacteria present and total bacteria/ml levels below those n?r?ally
found in untreated well water considered acceptable for consumption. 1

It should be noted that while the samples were collected in sterilized
vessels, neither the product water nor the water reclamation system were
treated with sny bacteriscidal agent.

Plots of processing rate and system temperatures for the twelve hour, 60
minutes on, LO minutes off cyclic test are presented in Figures L.4 and L.5.
A tabulation of the processed water asnalyses for this test is presented in
Table ho 20

Conditions for this test were, by contractual requirement, set the same as
those for the eipght hour continuous test and ylelded a processing rate of

92% of the continuous rate. The repeatability of the processing rate (Figure
L.L) during this test, with a yleld of 585 ml each hour after the initial

cold start hour for the duration of the test, indicates the feasibility of
developing completely automatic control and time-based feed systems for cyclic
operation with only minor modifications to the existing continuous running
automatic controls.

Processed water quality (Table L.2) for this test equaled that for the eight
hour continuous run, remaining well within the USPHS established limits.

Operating points of the system controls and indicators are presented in Table
L.3. No difficulties were encountered in the operation of the system in this
test or in the previous preliminary testing.

Plots of processing rates, wick wetness and water conductivity for the four
hour dry down run are presented in Figures L.6 snd 4L.7. Though no analyses
were made of the water processed during the test, the conductivity readings
indicate that all water processed was of ascceptable quality.

CONCLUSIONS

The Air Evaporstion Water Reclemation System has been completed on schedule
and has successfully met all performance requirements of the contract,

It should be noted that while the system has been designed for "zero g"
operation, the evaporating wick remains gravity dependent and will not
necessarily perform properly in all attitudes in s gravity field. All other
system components are gravity independent.
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TABLE L.2

Processed Water Analyses =~ 12-Hour Cyclic Run

Item

pH

Color, apparent
Turbidity

Solids, volatile
Solids, fixed
Solids, total
Alkalinity
Hardness

Oxygen consumed
Nitrogen, ammonia
Nitrogen, albuminoid
Nitrogen, nitrite
Nitrogen, nitrate
Nitrogen, urea
Chloride

Sulfate (S0y)
Copper

Iron

Fluoride (F)
Manganese
Phosphate (POL)
Anionic detergent
Hexavalent chromium
Conductivity

Sample 'referenced to data sheets 3, 4, and 5 reading numbers:

Sample

- "\

Reading Numbers

1 -9
10 - 18
19 - 27
28 - 36

Sample Usris
5 6 7 8 Limits
7.0 6.9 6.9 7.0 <10.5
2 0 1 1 15
0 0 0 0 5
16 6 8 i N.S.
10 12 6 L N.S.
26 18 1k .8 500
7.0 8.0 7.0 8.0 N.S.
L 0 0 0 N.S.
0.8 0.8 0.75 0.9 N.S5.
0.90 1.05 1.32 1.32 N.S.
< 0.03 0 < 0.03 < 0.03 N.S.
0.006 0.006 0.006 0.006 N.S.
0.056 0.036 0.032 0.042 10
0 10 10 0 N.S.
<0.5 <0.5 < 0.5 < 0.5 250
0 0 0 0 250
0.02 < 0.01 < 0.01 < 0.01 1.0
0.022 0.022 0.022 0.038 0.3
0 0 0 0 3.4
0.075 0.05 0.05 0.05 0.3
0 0 0 0 N.S.
0 0 - 0 0.5
< 0.01 < 0.01 < 0.01 < 0.01 0.0
13.5 14.3 15.2. 15.5 N.S.
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TABLE L.3

SYSTEM OPERATING POINTS - REFERENCE DATA SHEET 6

Fan 4P low indicating light - off at 1.9 inches H0
Eveporator temperature out high indicating light - on at 206°F
off at 1LO°F condenser
inlet temp.

Condenser temperature out high indicating light - on at 131°F
off at 126°F

Diverter valve on indicating light -

Switch in "Manual" - Light on .
Switch in "Auto",

Conductivity below set point - 1light off
Conductivity at set point - 1light on

Conductivity high indicating light =

Conductivity below set point - 1light off
Conductivity at set point - 1light on
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1. "Chemical Aspects of Urine Distillation" by David F. Putnam, ASME Paper
65-AV-~2L, Janusry, 1965,

2. "Public Health Service Drinking Water Standards" U, S. Department of
Hesalth, Education and Welfare, Washington, D. C., 1962,
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2.0

3.0

‘ 4.0

L.l
’4.2
L.3

Lol

The item being tested is the Air Evaporation Water Reclamation System,
serial number 3, manufactured under contract number NAS 9-3796 for the
NASA Mammed Spacecraft Center, Houston,

The purpose of the tests is to evaluate the performance of the unit
consistent with contractual requirements, Tests will demonstrate the
operation of system controls and indicators and the ability of the unit
to produce potable water at prescribed rates,.

The test set~up is shown schematically in Figure 1. Instrumentation
required is: _

3 Pressure regulators (0-8 psig)

3 Pressure gages (0-8 psig)

1 Flow meter (1=4 GPM water)
2 Thermocouples

2% of 2" ID flex hose
1 urine supply tank
Shop air or nitrogen :
Cooling water (L 6P at 60°-95°F)
28 Volt DC power (1 amp)

120/208 Volt, 38, LOO cycle power (2.5 KW)
Power analyzer for AC and DC power

6 Water manometers

(~6 1iters)

TEST DESCRIPTIONS

Dry run to check operation of indicating lights, thermal switches,
solenoid valves and meter set point relays - one hour.

Urine reclamation run - B8 hours continuous at conditions determined in
preliminary testing to yield a processing rate of 1.25 1bs/hr.

Urine reclamation run - 12 hours cyclic, 60 minutes on, LO minutes off
at conditions of U.2.

Data to be recorded for urine reclamation runs:

Evaporator inlet temperature Unit pyrometer

Evaporator outlet temperature
Condenser outlet temperature
Heater inlet temperature

Fan AP

Heater power

Processed water conductivity
Wick feed temperature

Pretreat tank level

Cooling water flow rate
Cooling water inlet temperature
Cooling water outlet temperature
Processed water volume

AC power

DC power

6 Component /\P's

Unit pyrometer
Unit pyrometer
Unit pyrometer
Unit AP gage

Unit wattmeter

Unit cond. meter
Unit. temp. meter
Unit sight gage
External flow meter

External TC
External TC

Graduated beaker
Extdrnal Analyzer
External analyzer
External manometers
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TEST PROCEDURE

With unit set-up as in Figure 1:

Install evaporator wick bypass hose with cooling water flow off, turn
system mode selector switch to "run", press DC power switch and AC
power "press to start" switch. Note fan &P on fan pressure rise gage
when "fan AP low" indicator light goes out.

Turn heater power variac to maximum setting (100). Note evaporator and
condenser outlet temperatures when corresponding "high" indicator lights
come on. Turn heater power variac to minimum setting (0). Note evaporator
and condenser outlet temperatures when indicator lights go out,

Turn conductivity meter set point to maximum, Place diverter valve
switch in "marual" position. Note operation of "Diverter valve on" indi=-
cator light. Place diverter valve switch in "auto" position. Note opera-
tion of "DVO" indicator light. Turn conductivity meter set point below
"test" value on meter. Hold meter test switch in "test" position and note
operation of "DVO" indicator light. Release test switch.

Turn system mode selector switch to "off".

Fi1l urine supply tank with pretreated urine and pressurize tank to L psig.
Turn waste water inlet valve to "off", transfer urine from supply tank to
pretreat tank and pressurize pretreat tank to 8 psig.

Install wick package and connect feed valve and thermistor., Turn feed
control valve to "manual™. Note level of pretreat tank sight gage. Turn
waste water inlet valve to "on", permitting urine to feed from the pre-
treat tank. When sight gage level drops by 3.0 liters, turn waste water
inlet valve to "off", Note time. Refill urine supply and pretreat tanks
as required. 7Two hours after filling of wick, turn cooling water f{low on
and adjust as directed. Set wick feed temperature and conductivity meters
set point indicators at 120YF and 100 micromhos/cm respectively. Turn
system mode selector switch to "run", press DC power switch and AC ''press
to start" switch. Adjust heater variac as directed. Record data of L.L
at 15 minute intervals for 8 hours. Store collected water in one liter
bottles for chemical analysis. Label bottles as to contents, referencing
data sheet collection numbers, Draw sterile samples of processed water
after L and 8 hours of running as directed for bacteriological analysis.

Continue running at conditions of 5.2, cycling 60 minutes on, LO minutes
off. To turn unit off, turn system mode selector switch to "off". To

turn unit on, turn system mode selector switch to "run", press DC power

and AC "press to start" switches. Record data of L.L at 20 minute inter-
vals, beginning 10 minutes after start of initial on cycle, for an elapsed
time of 12 hours, Store collected water for analysis as in 5,2 as directed.
Turn system mode selector switch to "dry" and record data of L.L at 30
minute intervals for L hours. Turn system mode selector switch to "off",
Shut off cooling water flow and depressurize all tanks,

Data will be reduced to yield operating parameters and processing rates
and delivered, with water analyses, to NASA-MSC.
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THE NEWLANDS SANITARY LABORATORY

THE MENRY SOUTHER ENGINEERING CO., PROPRIETOR

I, LAIRD NEWELL, DIRECTOR

STATE CHEMISY SANITARY, CHEMICAL AND BACTERIOLOGICAL INVESTIGATIONS
SAMPTON e -
CNIEF BNGINERR HARTFORD, COMNECTICUT P.0. 10724NM

. SACHS
BACTERIOLOGISY

REPORT ON EXAMINATION OF WATER »
Client Hamilton Standard, Div, United Aircraft Corga;,,p,c No. DTS04

Couecte‘g’ﬂg;dsor Locks, Cc:pfj., Att: “Mr. KolDr;?cberg‘ " Reported 7-30-65
Source #1 - g;ége D%.S,;ll.late at Received T-23-~65Hour ... Temp. . ...
Color (true) r n.g -(apparcnt) 0 Odor ... .. pH 7.0
Turbidity 1 Sediment .  Foaming ... . .. .. .
t. Solids, Volatie - - - - 2 9. Chloride - - .Less than 0.5
2 Fixed - - - - 18 10. Alkalinity- - - - - 8.0
3 Total - - - - 20 I1. Total Hardness - - - ©
4. Effect on heating- - - .no charring ;;  Free CO: (Calculated) - -
5. Ammonia Nitrogen - - - 0.79 13, won - - - - - -
6. Albuminoid Nitrogen - Less than 0.03 14. Manganese - - - -
7. Nitrite Nitrogen - - - - 0.010;5. Oxygen Consumed 0.92
8. Nitrate Nitrogen - - - - 0.0326. Anlonic Detergent insufricient
17. Standard Agar Plate Count at 35°C. - - - - =« - - - - . - gample
Test for Coliform Organisms:
Quantity of sample, ml. .1 ml 1.0ml. 10.0 ml. portion
Gas in lactose broth in 24 hrs. - - - -
Gas in lactose broth in 48 hrs. - - - -
Coliform Organisms - - - - -
Most Probable Number Coliform Organisms per 100 mt. - - - - - -
(All chemical data given in parts per muilion.)
GENERAL CONCLUSIONS:
Hexavalent Jhromlum Present - less than 0.01 parts per milil
Sulfate (SOy) Trace - less than 0.8 "
Fluoride (F? 0
Urea Nitrogen 0 .
Iron 0.022
Copper less than 0.01 "
Manganese 0.112 "
Phosphate (POy) 0.129 "
Conductivity at 25°C 15.1 micromhos per cm.
J (j’wu/ ’LL/:{A{/A State Cherm:
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THE NEWI1ANDS SANITARY LABORATORY

" Tﬁf. ENG!NEE!"Q CO PROPRIETOR
1. LAIRD NEWELL, DIZECTOR THE HENKY SOV

"“:::!:‘"" SANITARY, CHEMICAL AND BACTERIOLOGICAL INVESTIGATIONS P.O. 16724NM
’:“” ENGINEER NARTPORD, CONNECTICUT
. SACHS
oo REPORY ON EXAMINATION OF WATER

et HaMilton Standard, Div, United Aircraft °mpe No. 974505

Collcctedw%;’dsor. Locks, ¢ Conn., Att: Mr. Kolnsberg ,.._Reponed,_7~3,df,65
Source #2 - Urine D..i?ftilla te - . Received 7-23-6%our . .. . ... Temp. . ...
Color (tmt:)eading 8-15 (apparent) 2 .. Odor L pH 6 .9
Turbidity 1 ... Sediment ... . .. : - : Foaming ... S
1. "Solids, Volatile - - - - 4 9. Chloride - - Less than 0.5
2 Fixed - - - - 6 10. Alkalinity- - - - - 5.0
3 Total - - - - 10 11. Total Hardness - - - . . o
4 FEffecton heating- -311gh% charring 12 Free CO: (Calculated) - - . ...
5. Ammonia Nitrogen - - 0.84 13, ton - - - - - -
6. Albuminoid Nitrogen - Le€ss. than 0.03 14, Manganese - - - - L
7. Nitrite Nitrogen - - - - 0.004 5. Oxygen Consumed 1.0
8. Nitrate Nitrogen - - - - 0-0“2 16. Anlonic Detergent. nene.
17. Standard Agar Plate Count at 35°C. - - - - - - =+ =« =« =« =~
Test for Coliform Organisms:
Quantity of sample, ml .1 ml 1.0 ml. 10.0 ml. portion

. Gas in lactose broth in 24 hrs. - - . - . -

Gas in lactose broth in 48 hrs. - - - -

Coliform Organisms - - - - -

Most Probable Number Coliform Organisms per 100 ml. - - - - - -
{All chemical data given in parts per million.}

GENERAL CONCLUSIONS:

Hexavalent Chromium Present - Less than 0.0l parts per million
Sulfate (S0O,) Trace - less than 0.8

Fluoride (F’ 0

Urea Nitrogen 0 »

Iron 0.022 "

Copper Less than 0.01 "
Manganese None detected

Phosphate (POy) none

Conductivity at 25°C 11.2 micromhos per cm.

* ‘) .va ‘—/ ‘ / (27 éf'%—« State Chemist.

oM 63




t. LAHRD NEWELL, DIRECTOR

STATE CHEMISY SANITARY, CHEMICAL AND BACTERIOLOGICAL INVESTIGATIONS
T onten ' HAITPORD, COMNECTICUT P.O. 16724NM
. SACHS
BACTERIOLOGISY
REPORT ON EXAMINATION OF Wlttggp

: Hamilton Standard, Div. United Aircraft 574506
(Client 43 Ndsor Locks, Cond.  Att: Mr. Kolnsbepg Sample No. .= 7230-65
Collected by VU Date .. . Reported . i

Source #3 - Urine Distillate - = Received 7-23-Gfour = Temp. . .
Color (true) reading 1?;[)2;%&110 1 ... Odor v . : pH D.‘9‘
Turbidity 0 . Sediment .. . : . , . Foammg.. . .. = .. .
I. Solids, Volatle - - - - . 12 g Chorde - - ->°%8.than 0.5
2 Fixed - - - - o 10. Alkalinity- - - - - 6.0
3 Total - - - - 12 11. Total Hardness - - - . O
4. Effect on heating - - .no_charring 12. Free CO:2 (Calculated) - -
5. Ammonia Nitrogen - - - 0.96 13 lrop - - - - - -
6. Albuminoid Nitrogen - - - 0.030 14, Manganese - - - -
7. Nitrite Nitrogen - - - - 0.006 5. Oxygen Consumed 0.85
8. Nitrate Nitrogen - - - Less than .01 46 Anicnic Detergent nene
17. Standard Agar Plate Count at 35°C. - - - - - - - - - - -
Test for Coliform Organisms:
Quantity of sample, ml. 1 mlL 1.0 ml 10.0 ml. portion
. Gas in lactose broth in 24 hrs. - - - . -
Gas in lactose broth in 48 hrs. - - - -
Coliform Organisms- - - - - v

Most Probable Number Coliform Organisms per 100 ml. - - - - - -
(All chemical data given in parts per million.)

GENERAL CONCLUSIONS:

Hexavalent Chromium Present - less than 0.01 parts per millioun
Sulfate (SOy) 0

Fluoride (F? . 0 |

Urea Nltrogen 10 y

Iron 0.02¢ '

Copper 0.11 :'
Manganese 0.062

Phosphate (Pou) none

Conductivity at 25°C 15.1 micromhos per cm.

Y 2 e
M ~7§m;/ A i'w[ /{i State Chemist.
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g

THE NEWLANDS SANITARY LABORATORY

THE HENRY SQUTHER ENGINEERING CO., PROPRIEYOR

f. LAIRD NEWELL, DIsECTOR

STATE CHEMIST SANITARY, CHEMICAL AND BACTERIOLOGICAL INVESTIGATIONS
uer ewoiwees MarTrOm, ConmiecTicyT P.O. 16724NM
" ¢ sa0n
shemmotoaT REPORT ON EXAMINATION OF WATER
o 0T PHERIEE P RSER BT o v STISOT
Collected by =~ . . ... . Date Reported 7- 30 65
Source H = Urine Distillate Received 1 =23-6%Hour . . . Temp. . ..
Readings 21-32 '
Color (true) (apparent) 2 Odor pH ©.,9
Turbidity 1 Sediment . S . Foaming.......... ...
1. Solids, Volatile - - - - 12 9. Chloride - - 1€8p than 0.5
2 Fixed - - - - 6 10. Alkalinity- - - - - 9.0
3 Total - - - - 18 _ 11. Total Hardness - - - .. 0O
4. Effcct on heating- - - DU charring 12. Free COz (Calculated) - -
5. Ammonia Nitrogen - - . - 0'78 13. tron - - - - - -
6. Albuminoid Nitrogen 1288 than  0.03 14 Manganese - - - - .
7. Nitrite Nitrogen - - - - 0.008 ;5. Oxygen Consumed 1.0
8. Nitrate Nitrogen - - - - 0.032 ;4. Anionic Detergent none
17. Standard Agar Plate Count at 35°C. - - - - < - « < . - .
Test for Coliform Organisms:
Quantity of sample, ml. 1 ml 1.0 ml. 10.0 ml. portion
. Gas in lactose broth in 24 hrs. - - - -
Gas in lactose broth in 48 hrs. - - - -

Coliform Organisms - - - - -
Most Probable Number Coliform Organisms per 100 ml. - - - - - -
‘ (All chemical data given in parts per million.)
GENERAL CONCLUSIONS:

Hexavalent Chromium Present - less than 0.0l parts per million

Sulfate (so*) 0
Flucride (F) : 0

Urea Nitrogen 20

Iron 0.038 "
Copper Less than 0.0l :
Manganese 0.05

Phosphate (POy) none

Conductivity at 25°C 9.6 micromhos per cm.

AN P

State Chemist.



® THE HENRY SOUTHER ENGINEERING CO.

L LAIRO NEWELL CHIL SANITARY

—iorwr CONSULTING ENGINEERS CHEMICAL AND METALLURGICAL
NORMAN BAMPTON £STABLISHED 1808 ENGINEERING
gl -SUPERVISION - VALUATION
ARTHUR SOLOMON H LAUREL STREET DESIGN-SUPE
CNCTI . TREASUNGS CHEMICAL-BACTERIOLOGIC AL AND
HARTFORD.CONN. METALLURGICAL MATERIALS

TESTING LABORATORIES

July 24, 1965
tamilton . tandard
Division of United Aircraft
“indser Leésks, Ccenn,
Att: r. Kolnsberg

Gentlemen:

Je have the following to :ecnort on the s-mple submitted to tris
laboratory on July 23, 1965,

Samnle o, S74504 ®
Marks #1 Trine Distillate

readin~ at 17-7/22
2.V, 1672l NM

Standard Plate
. Count at 35°¢
(Bacteria per ml.) 46,000
soriform ‘rganisms absent in five-10 ml. volunes

riost ‘robanle Number

of ZToliform Or-anisms

per 100 nmi, [ie,ss than 2.2

Thne buzcterial count at 35°7 is very hish out coliform
orzanisms were absent ‘n Jive 10 ml, vol!nmcs. The absence
of coliform orranisms meets the recuirements of the
United States Public Healtn ‘ervice iror hacteria in
arirking water,

Verv truly wours,

SuUt A ‘} Sl ot g N

DLl cak

OUR REPORTS ARE RENDERED UPON THE CONDITION THAT THEY ARE NOT TO BE REPRODUCED WHOLLY ORIN PART FOR ADVER-
TISING PURPOSES GYER CUR SIGNATURE OR IN CONNECTION WITH OUR NAME WITHOUT SPECIAL PERMISSION IN WRITING




) THE HENRY SOUTHER ENGINEERING CO.

ILAIRD NEwELL CIVIL SANITARY
'.‘smt'i CONSlJLTlNG ENG'NEERS CHEMICAL AND METALLURGICAL
NORMAN BAMPTON e BLIHED 18D D METAL
Ll PRESI0OTHT
ARTHUR SOLOMON 11 LAUREL STREET DESIGN- SUPERVISION - VALUATION
SECRTTARY TREASURER . CHEMICAL BACTERIOLOG!CAL AND
HARTFORD.CONN. METALLURGICAL MATER:ALS
Jury 23, 1905 TESTING LABORATORIES

Hamilton »tandard
Division of United Aircraflt
“indsor Locks, Conn.

Att: r. solnsbverg
Gentlenmens

e nave the foillowin~ to ronort on the cample subtmitted to
this laboratory on July 23, 19b-.

Samle 1o, C7hRGQ

arks 42 Urine istilillate
reanir 32-1/22
Pol, #FrbT72ly N

Stanaszra late Jount at
‘ 3507 (“tacteria ner ml.) 117,000
oliform Jroanisms cbeent in rive~10 ml, volumes

rost vrobable Tamherp

ol Jetilorn Oroanisns
per 10U 1. Less thnn 2.2

The vacterinl count at 352 ‘5 very ol -1 -ut coliiorm
orcanisms were absent in vive Lu i, volures. The
abscnce ol coliiform or-anisms meets the requirsmenta of
the United .,tates Public Health service tor bacteria

in drinxing water,

1 r -~
Jorv\truly your:,

Aot LUUL v o0 Gin oontlnG Ju.

el rf/é/

Darrell‘L.

DLX:cak

OUR REPORTS ARE RENDERED UPON THE CONDITION THAT THEY ARE NOT TO BE REPRODUCED WHOLLY ORIN PART FOR ADVER-
TISING PURPOSES OVER OUR SiGNATURE OR IN CONNECTION WITH OUR NAME WITHOUT SPECIAL PERMISSION 1N WRITING.



1. LAIRD NEWELL. DIRECTOR
STATE CHEMISY

BAMPTOM
CHIEF BNGINEER

SACHS
SACTERIOLOGIST

THE NEWLANDS SANITARY LABORATORY

TRE PENXY EMCINESIING )

SANITARY, CHEMICAL AND BACTERIOLOGICAL INVESTIGATIONS
HARTPORD, CONNECTICUY

REPORT ON EXAMINATION OF W@&Pp

. Hamilton Standard, Div. United ALrcraft  gumole No. 271224
Client Y3indsor Locks, Conn., Att. Mr. Kolnsberg e

oM 41

Collected by - Date = . _ Reported . 7-30-65
Source  #D - Urine Distillate - Received 7-27~6%Hour . ... Temp.
Color (tmc? 23 - Readirzﬁ)l 2() 2 Odor ... pH T.0
Turbidity 0 ... Sediment ... . L ... Foaming ... ... R
1. Solids, Volatile - - - - . 16 9 (Chloride - -less than . 0.5.
2 Fixed - - - - 10 10. Alkalinity- - - =~ - 7.0
3 Total - - - - 20 11. Total Hardness - - - . 4
4. Eflectonheating- - - no charring 12. Free CO2 (Calculated) - -
5. Ammonia Nitrogen - - - 0.90 13 Iron - - - - - -
6. Albuminoid Nitrogen - 1€88.than 0.03 14. Manganese - - - - .
7. Nitrite Nitrogen - - - - 0.006 ;5 Oxygen Consumed 0.8
8. Nitrate Nitrogen - - Lo 0‘05.6 16. Anlonic Detergent none
17. Standard Agar Plate Count at 35°C. - - - . - - - - -« - -
Test for Coliform Organisms:
Quantity of sample, ml. 1 ml 1.0 ml 10.0 ml. portion
' Gas in lactose broth in 24 hrs. - - . - -
Gas in lactose broth in 48 hrs. - - - -
Coliform Qrganisms - - - - -
Most Probable Number Coliform Organisms per 100 mt. - - - - - -
(All chemical data given in parts per million.)
GENERAL CONCLUSIONS:
Hexavalent Chromlum Present - less than 0.01 parts per millicn
Sulfate (SOy) 0
Fluoride (F? 0
Urea Nitrogen o : "
Iron 0.022
Copper 0.020 ::
Manganese 0.075
Phosphate (POy) none
Conductivity at 25°C 13.5 micromhos per cm.

. )— 7«;?, Lg\. ﬂp A é‘n f'd /-— State Chemist.



THE NEWLANDS SANITARY LABORATORY

I. LAIRD NEWELL, DIRECTO HENRY SOUTHER ENUGINEEKING 7., FRUTHITTWR

STATE CHEMIST SANITARY, CHEMICAL AND BACTERIOLOGICAL INVESTIGATIONS
MORMAN BAMPFTOM
HIEr BNGINEER HARTPORD, CONNECTICUY
. SACHS
BACTERIOLOG!SY

REPORT ON EXAMINATION OF WATER

Cor
. Hamilton Standard, Div. United Aircraft Sample No. 074525
Client ‘Windsor Locks, Conn. Att Mr. Kolnsberg pie -

Collected by . Date _ Reported  7-30-65
Source #6 - Urine Distill‘ate - Received 7?26“@&“ ... Temp. ... .
Color Fme;}eadings 10 }apparent) 0 . ... Odor . ... pH 69
Turbidity 0 . ... Sediment ... o L ... Foaming ... . .. .. ...
1. Solids, Volatile - - - - .. O 9. Chioride - 185 than 0.5
2 Fixed - - - - 12 10. Alkalinity- - - - - .. 80
3 Total - - - A18 11. Total Hardness - - - ... O
4. Effecton heating- - - DO charring 12, Free CO:z (Calculated) - - .
S. Ammoenia Nitrogen - - - 1.05 13 1ron - - - - - -
6. Atlbuminoid Nitrogen - - - 0 14. Manganese - - - -
7. Nitrite Nitrogen - - - - 0‘00615‘ Oxygen Consumed. 0.8
8. Nitrate Nitrogen - - - - 0.036 16. Anlonic Detergent . none
17. Standard Agar Plate Count at 35°C. - - - - - - - - - - -
' Test for Coliform Organisms: '
Quantity of sample, ml. .1 ml 1.0 ml. 10.0 ml. portion
‘ Gas in lactose broth in 24 hrs. - - . - . L.
Gas in lactose broth in 48 hrs. - - - -
Coliform Organisms - - - - -
Most Probable Number Coliform Organisms per 100 ml. - - - - - -
(All chemical data given in parts per million.)
GENERAL CONCLUSIONS:
Hexavalent Chromium Present - less than 0.01 parts per millicn
Sulfate (SOy) 0
Fluoride (Fg 0
Urea Nitrogen 10 : "
Iron 0.022 ’ "
Copper less than 0.01 "
Manganese ‘ 0.05 "
Phosphate none
Conductivity at 25°C 14.3 micromhos per cm.

) . 'j&‘cw'/ 7 ///io;’(%.- State Chemist.
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CAMITADV | ARMDA
UM UIMNN L WABNIRIVINAN

TP I VY LYY X
1. LAIRD NEWELL, DIRECTOR THE NENTY SOUTHER ENGINEERING CO., PROPRIETOR
STATE CHEmisy . SANITARY, CHEMICAL AND BACTERIOLOGICAL INVESTIGATIONS
BAMPTON
CHIEP BNGINERR RARTPORD, CONNECTICUT
. BAOHMS

SACTERIOLOGIST

REPORT ON EXAMINATION OF WATER )
Client Hamilten Standard, Div. United Adreraft éﬁ&me»m..57“52°,”

cOncc:e:i“G;’dsor ‘If?Cks,” ‘?O"“' L t e ’é‘:&",?be" Reported . (-30-05
Source #7 - Urine Distillate - Received 71-26-0%our . Temp. ...
Color (e > ~ ATC Reaqlngs §9-27 1 ogor . pH 6.9
Turbidity o Sediment = . L ... Foaming ... .
I. Solids, Volatie - - - - . 8 9 Chloride - - 1£88 than 0.5
2 Fixed - - - - 6 10. Alkalipty- - - - - 7.0..
3 Total - - - - 14 11. Total Hardpess - - - . O
4. Fflectonheating- - BO charring 12. Free COz (Calculated) - -
5. Ammonia Nitrogen - - - 1.32 13 Iron - - - - - =
6. Albuminoid Nitrogen - 1€88 than 0.03 14 Manganese - - - - :
7. Nitrite Nitrogen - - - - 0.006 15. Oxygen Consumed 0.75
8. Nitrate Nitrogen - - - - 0.032 6. Anionic Detergent insufficient
17. Standard Agar Plate Count at 35°C. - - - - .- . - . . . . sample
Test for Coliform Organisms:
Quantity of sample, ml. I mi 1.0 ml. 10.0 ml. portion
. Gas in lactose broth in 24 hrs. - - : - -
Gas in lactose broth in 48 hrs. - - v - : -

Coliform Organisms - - - . -
Most Probable Number Coliform Organisms per 100 ml. - - - .- . .
(All chemical data given in parts per million.)
GeNERAL CONCLUSIONS:

Hexavalent Chromium Present - less than 0.01 parts per millicn
Sulfate (S0y) 0

Fluoride (F ‘ 0 .

Urea Nitrogen 10 . |

Iron 0.022

Copper less than 0.01 :

Manganese 0.05

Phosphate . none

Conductivity at 25°" 15.2 micromhos per cm.

.\_)‘ ja:/u( /L/im’tZL State Chemist.

FORM 4}




THE N:wuwua aAniiTARY LABCRATCRY
SOUTHER ENGINEENING CO., PROPRIETOR
i, LAIRD MEWELL, DIRECTOR

STATE OiEMisT SANITARY, CHEMICAL AND BACTERIOLOGICAL INVESTIGATIONS
SAMPFTOM
& ENGINERS RARTPORD, CONNECTIOUT
N, F. 3AOS

SACTERIOLOGISY

REPORT ON EXAMINATION OF WATER

G L0 SR DA T R e ST
Collected by ... ... Date. ... Reported . 7-30-65
Source #8 - Urine Distillate = 7 23 . Received 7"2.6_'.'6510ur ........... Temp.
Color (tg}:‘? Readings» ggap%ércnt) 1 . Odor ... ... pH 7.0
Turbidity . o . Sediment .. ... ... ... ... ... Foaming ... . ..
1. Solids, Volatile - - - - Y . 9. Chloride - -1€8s .than 85
2 Fixed - - - - 4 10. Alkalinity- - - - - -0
3 Total - - - - 8 ' I1. Total Hardness - - - 0
4. FEflectonheating- - - DO charring 2 Free CO: (Calculated) - -
S. Ammonia Nitrogen - - - 1.32 13. kton - - - - - =
6. Albuminoid Nitrogen - 1€88.than 0.03 14, Manganese - - - -
7. Nitrite Nitrogen - - - - 0.006 ;5. Oxygen Consumed 0.9
8. Nitrate Nitrogen - - - - 0.042 6. Aniobic Detergent none
17. Standard Agar Plate Count at 35°C. - - - - = < - - - - -
Test for Coliform Organisms:
Quantity of sample, mil. A ml 1.0ml 10.0 ml. portion
‘ Gas in lactose broth in 24 hrs. - - ‘ - -
Gas in lactose broth in 48 hrs. - - - -
Coliform Organisms - - - - - .
Most Probable Number Coliform Organisms per 100 ml. - - - - - -
(All chemical data given in parts per million.)
GENERAL CONCLUSIONS:
Hexavalent Chromium Present - lest than 0.01 parts per mii:l.n
Sulfate (SOy) 0
Fluoride (F? 8
Tron | ToEem 0.038 "
Copper 1ess than 0.01 :
Manganese 0.05
Phosphate (POy) ‘ none
Conductivity at 25°C 15.5 micromhos per cm.
@
— ,
‘-—). Sy c."/j Al Z&’/Z.. State Chemist.
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MSC AIR EVAPORATION

WATER RECLAMATION UNIT

OPERATING AND ROUTINE MAINTENANCE INSTRUCTIONS

Contract Number NAS-9-3796
August 12, 1965

Prepared by: l\ Xl v /

H. Kolnsberg, Senior Exper@vzntal Engineer

‘Avproved by /W (b 6 o<~

W, B, Coe, Program Msnager




OPERATING PROCEDURES

AIR EVAPORATION WATER RECLAMATION SYSTEM

Iﬁ is the function of this system to reclaim potable water from chemically pre-

treated urine by evaporation from an enclosed wick into a circulating air streanm,

charcoal filtration of the satur:%ed air, condensation into air-entrasined drop-
r

lets, centrifugsl separation of

and water and a final charcoal filtration of

the processed water. This is accomplished in a closed loop system with all oper-
ations save an initial filling end periodic replacements of expendables being

fully sutomatic.

1,0 OPERATING PROCEDURES

1.1

1.2

Before starting system (with new wick)

l.1.1

1.1.2

1.1.3
loloh
10105

1.1.6

Ensure that flow control and waste water inlet valves on right
panel are in "AUTO" and "CLOSED" positions, respectively; and
that system mode selector and electric power switches on left
panel are in "OFF" position.

Check pretreat tank for proper (8 psig) pressure and liquid
level. Sight gless should show at least 4.5 liters in tank.

Instell wick #s per wick replacement procedure (Section 2.0).
Turn waste water inlet valve on right panel to "OPEN",

Note pretreat tank level indicator position and turn feed
control valve on right panel to "MANUAL".

When pretreat tank level drops by 2.5 liters, turn feed control
valve to "AUTO".

These steps have introduced the initial charge of urine into the wick.
Before starting the system, a waiting period of four hours must be
ellowed to permit this charge to distribute evenly through the wick to
assure proper evaporation.

To start system -

l.2.1

1.2.2
1-2.3

1.202‘
1.2-5
1.2.6

Ensure that diverter valve switch on left panel is in "AUTO"
position. '

Set wick feed température meter set point indicator at 120°F.

Set water conductivity meter set point indicator st 100 micromhos
per centimeter.

Turn electric power switches on left psnel to "ON",
Turn on condenser coocling water flow,

Turn system mode selector switch on left psnel to "RUN", Fan
pressure signal light will go out &s air flow rate reaches

proper opersting range.




l.2 gContinuedZ

System is now in normal operating mode, Temperature signal from wick
thermistor will operate solenoid feed valve, controlling the flow of
urine from the batch tank to the evsporstor, maintaining a proper and
sufficlent supply of waste water to the system.

1.3 To shut down system
1.3.1 Turn system mode selector switch on left panel to "OFF".
1.3.2 Turn off condenser cooling water flow.
1.3.3 Turn electric power switches on left panel to "OFF".

System may be restarted, when no wick replacement i8 required ss in 1.2
above,

1.4k To dry wick prior to‘removal with system in normal “operating mode
l.4.1 Turn system mode selector switch to "DRY".

1.4e2 Turn waste water inlet valve to "CLOSED". Wick temperature

sensing circuit is now inoperative and no flow of waste water

to the evaporator is possible. Conductivity sensor will suto-

matically divert flow of processed water to collection tank for

reprocessing and light high conductivity signal when conductivity
' reaches 100 micromhos per centimeter. Dry down cycle should,

under normsl operating conditions, continue for at lesat four

hours,

1.L.3 Shut down system ss per 1.3.1 and 1.3.3,
1.h.h Remove wick as per wick replacement procedures (Section 2.0).

1.5 Back Pressure Valve Adjustment

On initial installation, the unit will require adjustment of the back
pressure valve in the processed water line to compensate for variations
in externsl processed water line pressure losses. This one-time adjust-
ment is made as described below with the unit running in the normal
operating mode.

The back pressure valve is located to the left of, behind and below
pretreat tank. Turn large bsck up nut clockwise to seat against valve
body. Turn capped adjusting nut clockwise as far as it will go. Back
. off ‘adjusting nut as required until bubbles appear in processed water
line, then turn adjusting nut clockwise until bubbles no longer appear.
Hold adjusting nut and turn back up nut counterclockwise to seal and
lock adjusting nut. Back pressure valve is now set for minimum pressure
to prevent pumping of air from system to collection tanks,

. 2.0 WICK REPLACEMENT PROCEDURE

Normal useful wick life for urine processing is spproximately 88 hours of
operating time (110 pounds of urine processed). At the end of this period,

or when a continuing high conductivity signal 1s observed, the system should )
run for st lesst L hours in the dry down mode of operation (Section l.4, above)
and the wick replaced as in the procedure outlined below.




2.1 To remove wick
‘ 2.1.1 Remove feed valve from wick feed cup.
2.1.2 Insert plug in wick feed cup.
2.1.3 Disconnect thermistor,
2.1.L Open cover latches.
2.1.5 Lift cover and pass thermistor through port.
2.1.6 Loosen clamp on inlet side, slide away from evaporator.
2.1.7 Roll rubber sleeve on inlet side away from evasporator.
2,1.8 Slide header off duct.
2.1.9 Loosen clamp on outlet side, slide away from evaporator.
2.1.10 Roll rubber sleeve on outlet side away from evaporstor.
12.1.11 Slide header off duct.

2.1.12 Lift wick from evaporator.

2.2 To insert wick

. 2,2.1

2.2.2 Slide hesders over duct ends.

Place wick package in evaporator.

2.,2.3 Roll rubber aleevea over heasders toward evaporator.
2.2.4 Slide clamps over sleeves and tighten.

2.2.5 Pass themistor through cover port.

2.2,6 Connect thermistor.

2.2,7 Close and latch cover.

2.2,8 Remove plug from wick feed cup.

2.2.9 Insert feed vaive in wick feed cup.

3.0 CHARCOAL REPLACEMENT PROCEDURES

3.1 Air charcosl canister replacement procedure

3.1.1 Remove canister cover by loosening V-band clamp with 3/8"
wrench,

‘ 3.1.2 Slide out used cartridge.

3.1.3 Slide new csriridge into canister, ensuring that end is properiy
seated. (Cover will not close if improperly seated).




wlj=

3.1.L Replece canister cover and V-band clamp. Tighten clamp.
3.2 Water Charcoal Canister Replacement Procedure

3.2.1 Disconnect inlet and outlet water lines at canister.

3.2.2 Remove screws holding canister to mounting bracket,.

3.2.3 Replace canister with freshly charged canister,

3.2.4 Install screws to mounting bracket.

3.2.5 Connect inlet and outlet water lines.

L.0 URINE COLLECTION AND TREATMENT

S.o

6.0

L.l Procedures
Rew urine is introduced to the system through the waste water inlet port
on the interface panel at the rear of the unit. The urine is treated
as it enters the pretreat tank by mixing with the treatment chemicals

injected just before the introduction of the urine. The required pro-
cedure is outlined below.

L.1.1 Turn waste water inlet valve to "CLOSED".
L4.1.2 Depressurize and vent pretreat tank.

L.1.3 Pull and push, to limit of stroke, chemical injector handle once
for each 1.5 liters of urine to be introduced.

L.1.4 Open waste water inlet line and introduce urine, under spproximately
L psig pressure, through interface panel port.

4.1.5 Close waste water inlet line,
L4.1.6 Pressurize pretreat tank.
L.1.7 Open waste water inlet valve.

L.2 Treatment Chemicals

The treatment chemical composition and mixing procedure is specified on
HSD drawing 137X-390, found at the end of this report.

HEATER CONTROLS

The evaporator inlet temperature 1s controlled by the heater variac on the
left panel. Increasing the ‘3riac setting will increase the power to the
heater and the inlet temperaWure for a given air flow. Heater power is
indicated on the wattmeter directly above the variac control. Actual power
consumed by the balanced three-phase heater is three times that indicated by

the single phase wattmeter. Heater variac calibration curves are presented

in Figure 5.1.

WARNING LIGHT OPERATION

Five lights, each indicative of a fosaible requirement for corrective action,
sre incorporated on the left psnel. The specific function of each light is
tabulated below,




7.0

8.0

9.0

Light ' Function
Water Conductivity Low Signal when conductivity reaches 100

micromhos per centimeter. Activate
diverter solenoid Ynlve.

Fan AP Low Signal if fan AP drops below 2 inches
Hpo0, indicating low air flow rate.

Evaporator Temperature Out High Signal if evaporator air outlet
temperature rises above 1L5t5°F, indi-
cating low evaporating rate.

Condenser Temperature Out High Signal if condenser air outlet
temperature rises above 1L5:5°F, indi-
cating low condensing rate.

Diverter Valve On Signal when diverter solenoid valve is
activated.

DIVERTER VALVE OPERATION

A switch for the menual overriding of the automatic processed water diverter
valve (actusted by a high conductivity signal) is provided beneath the water
conductivity meter on the left panel. This switch should be in the "AUIO"
position in the normal operating mode, in the "MANUAL" position for continu-
ous diversion snd in the "OFF" position for diverter valve deactivation.

WATER CONDUCTIVITY METER TEST

To test the water conductivity sensing probe and meter circuit for proper
operation, depress, with LOO ~ AC electrical power on, the "TEST" switch
located beneath the water conductivity meter. Proper operstion is indicated
by a steady meter reading of 30 micromhos/cm.

AIR FLOW

A curve of air flow versus fan AP is presented in Figure 9.1l.
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NOTICE TO ALL PERSONS RECEIVING THIS DRAWING
THiS DOCUMENT IS THE FRUPERTY OF UNITED AIRCRAFT COR-
PURATION ANDIS DELIVERED ON THE EXPRESS CONDITION THAT T
1S NOT TO BE DISCLOSED. REPRCODUCED IN WHULE OR IN PART. OR
USED FOR MANUFACTURE FOR ANYONE OTHER THAN UNITED AIR-
CRAFT CORPORATION WITHOUT ITS WRITTEN CONSENT, AND THAT
NO RIGHT 1S GRANTEDR TO DISCLOSE OR SO USE ANY INFORMATION

© CONTAINED IN SA!D DOCUMENT. THIS RESTRICTION DOES NOT
LIMIT THE RIGHT TO USE INFORMATION OBTAINED FROM
ANOTHER SOURCE.
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- REVISIONS

DESCRIPTION 7 DATE APPROVAL

OF ~otuTICHN TO EACH LiTER
O 3E TREATED

NTIFICATION: MIL-STD-120 PER H$333,

RETATICN PER HS1380. CLEANING,
iD HANDLING PER HS1550-C__P NEXT ASSY USED ON

APPLICATION

Hamilton Standard mmmgmm,m

WINDSOR LOCKS, CONNECTICUT « USA.
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